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	Reason for change:
	Introduction of alternative blind physical layer mappings for dedicated channels (EC-PDTCH and EC-PACCH) on DL/UL with 2 PDCH resources has been agreed as part of the Rel-14 work item on Radio Interface Enhancements for EC-GSM-IoT in RP-161806.  

	
	

	Summary of change:
	· In subclause 3.3.9.2, the support for traffic channels with 2 PDCH resources in extended coverage is added.
· In subclause 3.3.10 the support for Overlaid CDMA for traffic channels with 2 PDCH resources is added.
· In clause 5.1 the mapping of blind physical layer transmissions onto the physical channels is specified for traffic channels with 2 PDCH resources.
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[bookmark: _Toc452485231]3.3.9	Extended Coverage GSM for Internet of Things (EC-GSM-IoT)
[bookmark: _Toc452485233]3.3.9.2	Extended coverage
An EC-GSM-IoT MS is able to operate in extended coverage in both uplink and downlink, which is defined as improved MS and BTS sensitivity and interference performance. The sensitivity level is improved by [20 dB] and the interference level by [X dB] compared to GPRS/EGPRS, see 3GPP TS 45.005 [11].
A predefined number of logical channel specific blind physical layer transmissions is used to support a certain level of extended coverage. For some logical channels, the number of blind physical layer transmissions can vary depending on the coverage extension required. Four different Coverage Classes are defined, each one approximated with a level of extended coverage compared to GPRS/EGPRS (see table 3.3.9.2-1), denoted as CC1, CC2, CC3 and CC4 respectively. In case of significant coverage extension, a fixed predefined number of blind physical layer transmissions is applied per logical channel. This number of blind physical layer transmissions, used by CC2, CC3 and CC4, may differ between logical channels for the same Coverage Class. Different Coverage Classes can be used on uplink and downlink. Logical channels supporting operation in extended coverage are referred to as EC-channels. Also the FCCH channel is considered to be operable in the extended coverage range aimed for by EC-GSM-IoT, and is hence used for synchronization purposes.
Blind physical layer transmissions should on the EC-PDTCH be used together with type II hybrid ARQ to achieve the approximate coverage level shown in Table 3.3.9.2-1. 
Blind physical layer transmissions on the EC-PDTCH and EC-PACCH channels are mapped on to either 2 consecutive PDCH resources or 4 consecutive PDCH resources according to broadcast information in EC SI. The use of 2 PDCH resources is foreseen in resource constraint situations, i.e. the base station operates with limited resources due to a low number of TRX or with a limited set of PDCH resources in the PS territory.

Table 3.3.9.2-1. Approximate coverage level per Coverage Class compared to GPRS/EGPRS
	Coverage class
	Approximate extended coverage level compared to GPRS/EGPRS [dB]

	CC1
	[TBD]

	CC2
	[TBD-TBD]

	CC3
	[TBD-TBD]

	CC4
	[TBD-20]



The procedures for selection and communication of Coverage Class are described in 3GPP TS 45.008 [15] and 3GPP TS 44.018 [6]. In idle mode, the MS performs Coverage Class selection and communicates the Coverage Class to the network, while in Packet Transfer Mode, the network performs Coverage Class selection and communicates the Coverage Class to the MS. For the purpose of paging, the MS shall communicate changes in the Coverage Class under certain circumstances, see 45.008 [15].
It is mandatory for the EC-GSM-IoT capable MS to support all defined Coverage Classes for all EC-channels. The network shall support at least CC1 and CC4. Support for blind physical layer transmissions over 2 consecutive PDCH resources is mandatory for the EC-GSM-IoT capable MS and optional for a network that supports EC-GSM-IoT.
The set of coverage classes supported on EC-CCCH is broadcasted in System Information (EC -SI).
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[bookmark: _Toc452485236]3.3.10	Overlaid CDMA
To minimize the impact on uplink capacity from blind physical layer transmissions, up to four mobile stations can be assigned to simultaneously transmit on the same physical channel on the uplink. The technique is referred to as Overlaid CDMA and can be used on uplink channels EC-PDTCH and EC-PACCH. Orthogonality between MSs is achieved through orthogonal codes, corresponding to a set of phase shifts to be applied on a per transmitted burst basis over the blind physical layer transmissions within each TDMA frame. A constant phase shifts shall be applied to each of the transmitted burst, see 3GPP TS 45.002 [11] and 3GPP TS 45.004 [13]. In case blind physical layer transmissions on the uplink are mapped to two consecutive PDCH resources, two mobile stations can be assigned to simultaneously transmit on the same physical channel by using Overlaid CDMA. Support of Overlaid CDMA is mandatory for a MS that supports EC-GSM-IoT and optional for a network that supports EC-GSM-IoT.
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[bookmark: _Toc452485252][bookmark: _Toc436589350]5	Mapping of packet data logical channels onto physical channels
NOTE: 	The text in this clause is informative. The normative text is in 3GPP TS 45.002 [11]. Where there is a conflict between these descriptions, the normative text has precedence.
[bookmark: _Toc452485253][bookmark: _Toc436589351]5.1	General
Different packet data logical channels can be mapped to the same physical channel (i.e. PDCH). The sharing of the physical channel is based on blocks of 4 consecutive bursts of one specific PDCH in 4 consecutive TDMA frames (for basic TTI configuration) or 2 bursts on each PDCH within a PDCH pair in 2 consecutive TDMA frames (for a reduced TTI configuration), except for PTCCH. In case of EC operation, when using blind physical layer transmissions on EC-PDTCH and EC-PACCH, the sharing of the physical channels is different depending on the Coverage Class and the number of PDCHs assigned to an EC TBF, and 
- for an EC TBF assigned four consecutive PDCHs, is for:
-	CC2 based on blocks of 16 bursts of 4 PDCHs in 4 consecutive TDMA frames 
-	CC3 based on blocks of 32 bursts of 4 PDCHs over 8 or 9 TDMA frames (depending on idle frame placement)
-	CC4 based on blocks of 64 bursts of 4 PDCHs over 16 or 17 TDMA frames (depending on idle frame placement).
- for an EC TBF assigned two consecutive PDCHs, is for:
· CC2 based on blocks of 16 bursts of 2 PDCHs over 8 or 9 TDMA frames (depending on idle frame placement)
-	CC3 based on blocks of 32 bursts of 2 PDCHs over 16 or 17 TDMA frames (depending on idle frame placement).
· CC4 based on blocks of 64 bursts of 2 PDCHs over 34 TDMA frames.
The TBFs using reduced TTI and the TBFs using basic TTI sharing the same physical channel need to coexist within the overall block structure specified for the basic TTI. As such, for each assigned PDCH pair corresponding to a reduced TTI TBF, two consecutive reduced TTI radio blocks must be allocated within the time period spanned by a single radio block sent using the basic TTI. Each of the two reduced TTI radio blocks in this block structure could be allocated to different MSs or one of the reduced TTI blocks could be empty if not needed. The mapping in frequency of PDCH on to the physical channel shall be as defined in 3GPP TS 45.002 [11].
A PDCH may be either full-rate (PDCH/F) or half-rate (PDCH/H). PDCH/H is only applicable to DTM. See 3GPP TS 45.002 [11]. PDCH/H is not applicable for a reduced TTI configuration.
GPRS, EGPRS and EGPRS2 employ the same physical layer, except for the PDTCH. EC-GSM-IoT employs a different physical layer by the use of logical channels supporting extended coverage, EC-channels. EC-GSM-IoT will also make use of FCCH for synchronization purposes and may also make use of RACH and AGCH CC1 has been selected, which employs the same physical layer as GPRS, EGPRS and EGPRS2.
On PRACH, CPRACH, MPRACH, EC-RACH and PTCCH/U, access bursts are used. On all other packet data logical channels, radio blocks comprising 4 normal bursts are used. The only exception is some messages on uplink (EC‑)PACCH which comprise 4 consecutive access bursts (to increase robustness). 
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